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. Meteorological data gathered for. the launching o f  Aerobee NASA 4.165 UA are pre- 
sented f o r  the National Aeronautics and 
Space Administration, the Johns Hopkins 
University and f o r  ba l l i s t i c  studies. 
data appear, along with calculated ba l l i s t ic  
data, i n  tabular form. 
The 
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INTRODUCTION 
Aerobee NASA 4.165 UA was launched by Naval Ordnance Mis- 
sile Test F a c i l i t y  personnel, White Sands Missile Range (WSMR), 
New Mexico, a t  0425 hours MST, 2 1  April 1966. 
Meteorological data used i n  conjunction with t h e o r e t i c a l  
ca lcu la t ions  t o  pred ic t  rocket impact were col lec ted  by the 
Meteorological Support Division, Atmospheric Sciences Labora- 
tory,  White Sanda Missile Range, N e w  Mexico. The Bal l i s t ic  
Meteorologists f o r  this f i r i n g  were Marjorie M. Hoidale  and 
Gordon L. Dunaway. 
1 
DISCUSSION 
Wind data f o r  t h e  fkst 4,000 feet above the surface were 
obtained from a Double-Theodolite Wind Velocity Computer Sys- 
t e m  (1). 
and t racked from a 2,000-foot basel ine,  
data were transmit ted from t w o  e l e c t r i c a l l y  instrumented theo- 
dolites t o  a computer where t h e  data were reduced t o  obtain a 
velocity-vs-height relationship. 
two recorders  which t r ace  north-south and east-west components 
on a spec ia l ly  designed wind ve loc i ty  computer b a l l i s t i c  chart. 
It is poss ib le  t o  read d i r e c t l y  from the chart both the mean 
k5ixi e s q m m t  ~ d - c o s  and the mean bal l is t ic  wind components 
i n  t h e  var ious b a l l i s k i c  l aye r s .  
Balloons released at  t h e  launch site were observed 
Continuous angular 
The computer output drives 
Temperature, pressure and humidity data, along with upper 
wind da ta  from ~,OOO t o  approximately 100,000 feet above the  
surface, were obtained from standard rawinsonde operations. 
Mean wind component values i n  each b a l l i s t i c  zone were 
determined from v e r t i c a l  cross sec t ions  by equal-area method. 
Data appearing ii? T&'?es E, X ar?d X I ,  am hased on 
The V r e d i c t e d  Impact" includes,  t h e  L. D. Duncan (2) theory. 
when applicable,  an adjustment of impact based on t h e  experi- 
ence of the Bal l i s t ic  Meteorologists and the  forecas t  o f  fir- 
ing  t i m e  wind conditions, 
1 
REFERENCES 
1. 'IDouble-Theodolite Wind Velocity Computer, UNCLASSIFIED, 
U, S. Army Signal  Research and Development Laboratory, 
Fort Monmouth, New Jersey, Ju ly  1959. 
2. Duncan, I,. D. and R. J. Ensey, November 196k: "Six Degree 
o f  Freedom Dig i t a l  Simulation Model f o r  Unguided Fin- 
Stabi l ized Rockets. " 
Directorate,  United S ta t e s  Army Elec t ronics  Research and 
Development Act ivi ty ,  White Sands Missile Range, New Mexico. 
ERDA-196, Environmental Sciences 
2 
m a c 
? 
0 
PI 
0 a 
E 
0 
0 
Q) 
u3 
3 c 
0 
0 
(D 
u3 
0 
0 
rl 
2 r  
m 
Q) 
r, 
r;: 
3 
8 8  
0 0  
I 
0 0  o m  
2 2  
6 8  
I 
0 
0 
0 
0. ln 
0 
0 
+ 
I 
8 
E 
0 
\o 
- 
8 
0 
0 
03 
I 
0 
0 
0 
2 
8 
0 m 
I 
0 
0 
0 
0 
03 
2 I 
0 
0 
3 
d 
3 
0 
0 
\o 
0 
0 
3 
I 
0 
0 
03 
I 
0 
0 
\o 
0 
0 
I 
:: 
8 
'4 
4 
. 
. 
r: . 
4 
rl$ 3 m0 
0 z 
ul o o o m m m m o m o m  
w 
0 0 0 0 0 0 0 0 0 0 0  
w o m o m m m o m o o m  
w w v \ m m o m m o m m o o  
h 
-n- 
0 
B 
Gm 
2? 
6 
iw 
rn 
I n 
w 
O O O O O O O O Q O O  
G G d j L j  c d u i u i c b a j c d  
rl 
v1 
~ 0 0 0 0 0 0 0 0 0 0  
w o l n l n l n o l n o m o o o  
rn ~ \ n o l n l n o o o o m o  
w o l n o o o o o o o m m  
10 v1 o l n o o o o o m o o m  
0 
3 
I 
rr\ 
3 
rl 
8 
2 
3 
I 
0 
0 
0 
\o 
I 
0 
0 
3 
0 
0 
a3 
I 
9 
8 
0 
0 
I 
0 
0 
9 
rl 
% 
0 
0 
I 
0 
0 
3 
% 
0 
0 
I 
3 
0 
a 
2 
8 
a 
u\ 
rr\ 
I 
0 
0 
0 
0 
0 
0 
0 
? 
3 
7 
~ z 
m 
l-i 
0 
rl 
d 
a, 
&I a t  
t -  
u r n  
Q 
JJ 
3 
w 
z 
3 
i 
I 
I '  
~* 
I 
I 
L 
. .  
1 
0 
o\ 
0 
0 
0 
0 
0 
d 
@ 
0 
0 
0 
0 
9 
W 
0 
0 
0 
0 
e 
ln 
co 
0 
0 
0 
0 
e 
rn 
a, 
0 
0 
0 
0 
NOCO 
i o c o r c  
000 
000 
000 
000 
a e e  
9 + 
0 
0 
0 
0 
a 
* 
r- 
0 
0 
0 
0 
N 
rc 
0 
0 
0 
0 
0 
(c 
0 
0 
0 
0 
e 
m 
9 
0 
0 
0 
0 
0 
a m  
99 
0 9  
00 
00 
00 
0 .  
r n  
9 
0 
0 
0 
G 
a 
CD 
rF\ 
G 
O 
0 
0 
a 
P- 
Ln 
0 
0 
0 
0 
m *  
Lnm 
00 
00 
00 
O C  
8 .  
ro 
in 
0 
0 
0 
0 
N 
ln 
0 c 
0 
0 
a 
0 0 1  
m 3  
6 0  
00 
00 
00 
0 .  
acrc 
4-3 
00 
00 
00 
00 
O D  
11 
L 
.. ,
v ) t C  
W L U W  
Cbk4U.d 
... 

--..-. ........ . ................. . . . . . . .  .~ . .  . .  - ..--. . - -  . - .. -. - __- ,____.._ ...... _--..-. -- .. . .  

! 
I 
I 
1 
4 
i 
I 
! 
i 
z 
. I  
I 
. I  
1 
i 
t 
1 
? 
f 
! 
! 
I 
1 
! 
! 
I 
# 
I i 
I 
! 
I 
I 
i 
1 
I 
! 
t 
! 
i 
u c) u i;, ii ;;'"L'L'1) 0 0 0 0 0 u u 0 u 0 0 0 0 3'd 3 '3 u u L) . . ............................ 
i 
. . * .  ... 

.;t 
0 
Ln 
CD 
4 
L 
z 
5 
a m  
*.;t 
00 
00 
00 
00 
a .  
rc\ 
it 
0 
0 
0 
0 
N 4  
4.4- 
00 
00 
00 
00 * .  
0 
4- 
0 
0 
0 
0 
CP 
h 
0 
0 
0 
O . 
ears 
000 
000 
000 
000 
m m m  
* e .  
-0 
m 
0 
0 
0 
0 
Ln 
m 
0 
0 
0 
0 . 
* m m  
m m m  
G O O  
G O O  
000 
G O O  
. . e  
N 
h 
0 
0 
0 
0 
d d  
m m  
00 
00 
00 
00 
a .  
0 
rn 
0 
0 
0 
0 
e 
OI 
N 
0 
0 
;3 
0 
0 
e 
N 
0 
0 
0 
c3 
e 
OD 
(u 
0 
0 
0 
0 
e 
r- 
N 
0 
0 
0 
0 . 
r c 9  
N N  
O G  
00 
00 
00 
a .  
Ln 
N 
0 
0 
0 
0 
m 
N 
0 
0 
0 
0 . 
*;to 
(VN 
00 
00 
00 
00 
0 .  
rr) 
N 
0 
0 
0 
0 
0 
.............................. 
o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o  
19 
.I c 
w m !A 
u 
0 
0 
0 
9 
Q 
L,u 
G U  
00 O m  
QIOI 
99 
e o  
20 
L;j 
(3 
0 
0 
N 
rc 
. 
I 
I 
4 . c 
w 
ilJ 
u, 
m * 
0 
m 
m 
L 
d 
z 
2 
0 
U 
x t -  
UJ rz D z 
(3 I 
d 
0 n 
z 
M 
w 
I 
W a I-- 
t - *  a m g  
0 u a m -  
i 
3 
I 
w 
I- 
U 
d 
Lu 
Y 
0 
l-4 
L u  
E 
rv, 
E 
w 
2 
I 
U U U ,  
z x  
21 
8 
0 
0 
0 
0 
a 
0 
0 
0 
0 
0 
0 
c1 
0 
e 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
e 
0 
@ 
0 
5, * 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 * 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 . 
0 
0 
0 
0 
e 
0 
0 
0 
6 
0 
0 
0 
0 
c, 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
u 
0 
0 
0 
0 
c 
G 
0 
0 
0 
0 
0 
0 a 
Q 
0 
0 
0 
0 
0 
q . J  
0 
0 
-n 
4- 
VI 
0 
u 
3 
3 
0 
!n 
QI 
0 
'3 
0 
0 
rn 
Lc\ cn 
0 
L, 
3 
0 
in 
OI 
OI 
J 
u 
$3 
Q 
0 
0 
0 
4 
3 
3 
0 
0 
0 
0 
4 
8 
0 
0 
0 
0 
0 
8 
l-l 
-I 
3 
3 
0 
Ln 
4 
0 
4 
c >  
0 
J 
0 
In 
m 
0 
d 
0 
0 
0 
3 
3 
0 
d 
2 
3 
0 Ln * 
c, 
0 
d 
0 
3 
3 
3 
Ln 
0 
s 
3 
c, 
0 
0 
Q 
3 
d 
0 
. 
Y 
v) 
z c.. 
v, 
X 
w 
a c- 
c - f  a v);; 
0 u 
W N  
3 
3 
A ~ N N N N N W W N W N N  
O O O O O O O O O O O O O  
0000000000000 
0000000000000 
d 0 0 0 0 0 0 0 0 0 d 0 0  
0000000000000 . . . . . . . . . . . . .  
4 4 4 d d d d 4 d 4 d + 4  
* * * + * * * * u * * * *  
* * * * * * * u * * * * i 6  
0000000000000 
1 1 1 1 1 1 0 1 1 1 1 1  
. . . . . . . . . . . . .  
. . . . . . . . . . . . .  
O O O O Q O O O Q O O O O  
u 0 u 3 0 3 c.> 0 0 3 u L> u . . . . . . . . . . . . .  
0000300090000 
3 0 3 0 0 0 0 3 0 3 O Q 3  
23 
z 
0 
I- 
a 
4 
0 
Q 
X 
UJ 
c z 
Y 
M 
UJ 
I 
c 
z 
Q 
w 
v) 
3 
w 
3 
w 
3 
4 
U > 
* 
c 
0 
PI 
3 
I 
.tu > 
I- 
-J 
Lu 
Y 
3 
W 
r 
.2 
3 
a 
3 
U 
I 
a 
m 
m 
a 
2 
3 
c 
v) 
w 
-1 
a 
c 
a 
* 
9 
. 
t- I 
Y 
9 
Y 
z 
- 
w 
- 
z 
5 w 
' 0  
I 
2-3 
" 
P, PI Pi P, PI Pi PI Pt PI PI PI Pi ,+ ... 
I *  
t i  
I - m 
a, 
a, 
k 
a 
M c?
4 
rl 
.4 
E 
. 
Securitv CiaMificetion 
11. SUPPL EYENTARY N O M  
- -  
Fort MonmLuth, New Jersey 
12. SPOUSORINO MLITARY ACTIVITY 
U. S. Army Elec t ronics  Command 
Atmospheric Sciences Laboratory 
WtuUe Ssxis  Missile Range, New Mexico + n d &  
B. REPORT TITLE 
METM)ROLOGICAL DATA REPORT, AEXlBEE NASA 4.165 UA 
B. AUTHOMS) ( k . 1  m e .  dlr t  (u., k4tt.r) 
Hoidale, Marjorie M. 
b. CROJRCT NO. 
e. DA Task TVbSO212A127-02 
d. I 
10. A V A  ILA~ILlTY/LlYlTATlOU NOTICES 
Qualified requesters may obtain copies of th i s  r epor t  from DDC. 
UNCLASSIFIrn -- 
Securitv Classification 
B 
W T  
. ? 
. 
L I N K  C 
ROLE W T  
I 
~ ~~ 
K E Y  WORDS 
t I 1. Ballistics 
1. ORIGINATING ACTIVITY: Enter the name and address 
of the contractor, subcontractor, grantee, Deportment of D c  
feme activity or other organization (corporate author) issuing 
the report. 
2 a  REPORT S E C W T Y  CLASSIFICATION Enter the over- 
all security classification of the report. Indicate whether 
* a  Restrrrted !?et='' is included. Marking is to be  in accorC 
ance with appropriate security regulations. 
26. GROUP: Automatic downgrading is specified in  DoD Di- 
rective 5200.10 and Armed Forces Industrial Manual. Enter 
the group number. Also, w h n  applicable, show that optional 
markings have been used for Group 3 and Group 4 as author- 
ized. 
3. REPORT T I T L E  Enter the complete report title in  all 
capital letters. Titles in  all cams should be unclassified. 
U a meaningful title cannot be selected without c lass i f ice  
tion, show t i Q k  classification i n  dl capitals in  parenthesis 
irnmr6:maly fo?lcwing the tltle. 
4. DESCRIPTIVE NOTES If appropriate, enter the type of 
report, 
Cirr the inclusive dates when a specific reporting period is 
c3vkPm' 
5. YllTkQW(5p Enter the n a d s :  ob author(s1 as shown on 
or in the report Enter las t  name, first name, middle initial. 
If military, show rank and branch of ss rv ica  The Mme of 
the principal author ia an absolute minimum requirement. 
6. REPORT DATE: Enter the date of the report ss day, 
month, yesr. or month. yean If more than one date *pears 
on the rqport, use date of publication. 
7a. TOTAL NUMBER OF PACES: The total page count 
rthould follow normal pagination procedures, Le., enter the 
number of pages containing information. 
76. NC'MBER OF REFERENCES Enter the total number of 
reference. cited m the report. 
Sa. CONTRACT OR GRANT NUhtEER: If sgpropriate, e n t a  
the applicable number of the contract or grant under which 
the report wan written. 
86, &, b 8d. PROJECT NUMBER: Enter the mppropri.1e 
military department identification, such as project ~ m b e r ,  
sUbpmJeCt number, system numbers. task number, eta 
9e  ORIGINATOR'S REPORT MIwBER(S): Enter the ofti- 
cia1 report number by which the document will be  i d e n t u i d  
and controlled by the oriuinating activity. This numbm muat 
be unique to thin report. 
96. OTHER REPORT NUMBER@): If t h e  report h m  b.m 
assigned any other report numbers felther by the originator 
or b y  the sponsor), d a o  enter this numbar(S). 
g., interim, progress, summary, annual, or final. 
L I N K  A 7R O L E  
LO. AVAILABILITY/LIMITATION NOTICES: Enter any lim 
Itations on futher  dissemination of the repott, other than thos 
imposed by security classification, using standard statements 
mch as: 
(1) 
(2) 
(3) 
'lQudified requesters may &sin copies of this  
report from DDC" 
"Foreign announcement and dlssminat ion of thin 
report by DDC is not authorized" 
"U. S. Government agencies may obtain copies of 
this report directly from DDC. Other qualified DDC 
users shall request through # #  
"U. S. military agencies may obtain copies of this 
report directly from DDC Other qualified users, 
shall request through 
"All distribution of this report is controlled Qual- 
ified DDC users shall request through 
(4) 
I# 
(5) 
# #  
If t ee  report h a s  been furnished to the Office of Technic. 
Services, Department of Commerce, for sale to the public, ind 
cote  this fact  and enter the price, if kno- 
SWPLElYENTARY NOTES. Vbe for additional explsn, 
tory notes. 
12 SPONLIORING MILITARY ACTIVITY: Endm the mame 0 4  
the dsputmental project office or laboratory sponsoring (pap 
13. ABSTRACT: Enter an abstract giving a brief rnd factual 
summary of the document indicative of the report, even thougl 
it may also appear elsewhere in the body of the technical re- 
port. If additional space is required, a continuation sheet 
shall be attached. 
It is highly desirable that the abstract of classified re- 
ports be unclassified. Each paragrsph of the abstract shall 
end with an indication of the military security 'classification 
of the information in the paragraph, represented ss (m), (S), 
for) the  research and development. Include address. 
fc). OrfU). 
There is no limitation on the length of the abstract. How 
ever, the suggested length is from 150 to 225 words. 
14. KEY W O R D S :  Key words are technically meaningful tern 
or short phrases thst characterize a report and may be used I 
index entries for cataloging the report. Key words must be 
selected 80 that no security classification is r e q u i d .  Iden 
fiers, such as equipment model designation, trade name. Till 
tory project code name, geoRraphic location, may be used 8s 
key words but will be  followed by an indication of technical 
context. The assignment of links, rules, and wekhts  is 
aotional. 
~~ 
UNCLASSIFIED 
Securiw Classification 
